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Development of new telescopes

dedicated to the observation of

‘planets’ at Haleakala, Hawaili (& others)

Y. Kasabal, T. Sakanoil, M. Kagitanil2, H. Nakagawa?!, T. Obaral,
S. Okano?!Z2, |. Scholl?, J. Kuhn? (1: Tohoku Univ., 2: Univ. Hawaii)

<Telescope & sites, our long hope!>

-We need a telescope for flexible monitoring
for ‘campaign obs. of variable targets’

-We need a telescope with good spatial resolution
for ‘competitive & comparative with Orbiters’

-We need a telescope with minimum scattered light
for faint emissions close to the planetary disk.

-We need a telescope possible to utilize Infrared
for observations of ‘molecular atmospheres.
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Kagitani et al.
(Tohoku Univ.)

Instruments(1/4)

e Visible high-resolution Echelle Spectrograph

(now operated with the 40cm telescope)

FOV: long slit with 10" or 2-D spectrograph with optical fibers
Resolution : ~50,000
Wavelength : 3nm width,

covering from 550nm to 900nm

Sakanoi et al.

Instruments(2/4) [ty
e |Infrared high-resolution Echelle Spectrograph

Slit length 50 arcsec
Spectral resolution 20,000
Wavelength
Velocity resolution
Imaging mode

1-4pum
0.5 km/several min integration (Jup. H;*)
available
800x500x400 mm

| Echelle grating drive mechanism |
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Image-spectrograph chang
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Hirahara et al.
(Nagoya Univ.)

Instruments(3/4)
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Grating equation: mA = “1” X d[sin(p) + sin(y)], where

m:diffraction order, d: groove spacing, “1 " :refractive index of “vacuum”

The Light Path of the High-Resalution Echelle Spectiograph
3. Echelle

g =328-560

4. Cros Dlibateet
LK Eem D55

8. CCD (hidden behind field fiattener in this view)

Instruments(4/4)

e Mid-infrared heterodyne super high-resolution spectrometer

Wavelength 7 — 11 pm

Resolving power | > 10,000,000
Operating range | 8.0, 9.6, and 10.3 pm

Sensitivity ~3,000 K (A=10.3pm)

Detector MCT photo-diode
- Bandwidth 3,000 MHz

Back End

Scanner mi

g 3

FFT digital spectrometer
- Bandwidth 2,000 MHz

- Channels 16,382 (61 kHz resolution)

Field of View 1.7 arcsec (1.5m ¢ telescope)

Size, weight 1100 x 700 x 700 mm, 80kg
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Development of new telescope at Haleakala, Hawaii

1. Move of litate 60cm telescope to Haleakala
Dome & Building in development from 2012FY

Telescope refurbish & move from 2012FY
First light Fall 2013

2. The 1.8m new telescope - ‘PLANETS’
Primary Glass blank (finished on March 2011 at OHARA)
- Generation going at Rochester, USA

- Polishing It will start at Arizona.
First light 2014

3. Antarctica 2.5m new telescope
just in planning! (Tohoku U, Tsukuba U. + NIPR + NAQOJ)
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Facility Use Agreement with
Hawaii University

Schedule @ 60cm

2013
1 34|56 |7]|81]9
singed
Application

Foundation work, Pedestal, Wall I
Rainforcement
Dome

Dome & Building

Electlicity it
Carrying out from litate

Observatory I

Modification of mount

Shipping to Hawaii
Installation, Adjustment
Visible Spectrometer
Heterodyne Spectrometer
MNear—infrared Echelle
Spectromter

Telescope

Instruments

A ‘ N ]
Launch of EXCEED

\

?
EXCEED campa
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Sep-Dec. 2013: First light !
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http://kopiko.ifa.hawaii.edu/planets/

Tohoku Univ. Very Small Observatory
40cm Schmidt-Cassegrain with
Custom-made High-dispersion spectrometer

~2mo telescope at
Haleakala

*Wide dynamic range
Off-axis with 1/100% smoothness

*Coronagraph: Gregorian-type

Polarization: Equatorial mount

Disk around a young star Weak light close to Planets
in polarized light (~300AU). scattered by the escaping
Aring at 150AU might be  atmosphere from Mars /

a proto-planet clearing. Venus / Io / Encheladas
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Schedule @ 1.8cm
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2 Optical Design

M1 optical fabrication
Instrument design
Instrument construction
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12 M1 generation and polish - !“

M1 cell design
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M1 cel construction ’
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Optical Suppert structure design JhS
Optical Support structure const
Summit electrical design

Summit electrical construction
Building permit preparation
Summit renovation
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Telescope commissioning ‘

2015: First light ??7??

Instrument construction
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Summary: Science targets & Requirement for Instruments
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High-dispersion spectroscopy is essential.




